Archaeological science, or archaeometry, is the interface between archaeology and the natural and physical sciences. This interdisciplinary field encompasses both the study of early technologies (flint knapping, ceramics, textiles, etc.) and analyses of archaeological and historic materials using modern instrumental techniques. Research and applications include isotope and chemical analysis of environment, diet and migration, compositional and sourcing studies, ancient DNA evidence of population history, remote sensing and satellite imaging, 3D imaging and digital enhancement technologies-among others.
Geonics EM38-MK2 and Magnetometer
A gradiometer is used to detect fluctuations in the earth's natural magnetic field caused by the presence of cultural materials such as nutrient rich soil, fired clay, heated rock, or iron artifacts. An electromagnetic induction (EMI) instrument simultaneously measures conductivity and magnetic susceptibility. Unlike a magnetometer survey, the EMI instrument isolates the induced magnetism component and collects it differently from the gradiometer. Together, these two instruments can provide information about human activities on the landscape.
Microhardness Tester
The Vickers hardness test, or microhardness test, uses a diamond indenter to make an indentation on the surface of a material. The indentation is measured and converted into a hardness value. This particular piece of equipment can measure hardness up to approximately 5 Newtons, and is suitable for surfaces like smooth rocks.
PIMA
The Portable Infrared Mineral Analyzer (PIMA) uses the shortwave infrared (SWIR) portion (1300-2500 nm) of the electromagnetic spectrum to measure reflected radiation from a sample surface. The signature of the radiation absorbed by the specimen reveal the inter-atomic bond energies that characterize specific minerals and display them as PIMA spectra. The PIMA has been used by ISAS in projects for identifying and sourcing pipestone and catlinite artifacts.
pXRF
The pXRF is a portable, instrument that uses X-ray Fluorescence technology for non-destructive elemental analysis making it highly useful for application to certain archaeological materials. When an X-ray beam penetrates the surface of a sample, it induces radiation with energy levels that are specific to the elements present. The energy is then dispersed along a spectrum with peaks representing the intensity or abundance of specific elements. he pXRF is a portable, instrument that uses X-ray Fluorescence technology for non-destructive elemental analysis making it highly useful for application to certain archaeological materials. When an X-ray beam penetrates the surface of a sample, it induces radiation with energy levels that are specific to the elements present. The energy is then dispersed along a spectrum with peaks representing the intensity or abundance of specific elements. Strontium isotope values (87Sr/86Sr) are used to study prehistoric human population movement worldwide. Archaeological research in the Midwest has highlighted the importance of population movement in promoting cultural and sociopolitical change. For example, our earlier strontium (87Sr/86Sr) isotope research identified one-third of Cahokia's inhabitants as immigrants. Locating the homelands of these immigrants has remained problematic due to the lack of regional strontium data. This poster presents new 87Sr/86Sr data derived from fauna from Minnesota to Mississippi that creates the first regional strontium 'isoscape' map to guide the identification of potential places of origin for Cahokia's immigrants.
Laura Kozuch (lkozuch@illinois.edu-Illinois State Archaeological Survey)
craFting Shell beadS at eaSt St. louiS and greater cahokia
Lightning whelk shells from the Gulf of Mexico were used to make shell beads found at Greater Cahokia and other Mississippian sites. Disk bead crafting was different than columella bead crafting, since the shell materials are different. Trobriand Islanders also used stone tools to make disk beads and are used as an ethnographic analogy. Coastal California tribes are also used as an ethnographic comparison for making columella beads. Columella beads were made with whelk columellas with the grooveand-snap technique. I propose that stone microdrills were used to drill disk beads, and biological materials augmented with grit were used to drill columella beads. This study examines stable carbon and oxygen isotope ratios from an extinct giant sloth (Eremotherium laurillardi) tooth recovered from a cenote (water-filled sinkhole) in central Belize. Cathodoluminescence microscopy uses electron beam bombardment in a vacuum to stimulate visible light emission from the sample. This helps to identify the structure of the original tooth, as well as secondary post-depositional alteration (diagenesis). We found that orthodentine is most resistant to diagenesis and can be used for dating and stable isotopic analysis. The analysis of twenty microsamples extracted from the orthodentine shows moderate seasonal variation in climate, reflecting variation in water stress of the C3 plants that the sloth consumed at the end of the last Ice Age, when many megafauna disappeared. This gigantic sloth, standing six meters tall, likely descended into the cenote for a drink during a dry season and became trapped until divers recovered its remains thousands of years later.
Montana Martin (martin15@illinois.edu-UIUC, Anthropology) *2015 ATAM Minigrant Recipient

Stable iSotope analySiS oF middle woodland ceramicS From ogdenFettie
This project uses the ceramic collection gathered from Ogden-Fettie, which is a Middle Woodland Mound Group located in the Central Illinois Valley, to draw conclusions about the diet of prehistoric peoples inhabiting the site. The Middle Woodland diet is mainly understood through faunal and floral analysis of archaeological collections, but by using Isotopic Analysis to look at the stable isotopes of Carbon 13 and Nitrogen 15 it is possible to ascertain what types of foods were being cooked in ceramic vessels. The analysis was done on both Havana (secular) and Hopewell (ceremonial) ceramics from Ogden-Fettie.
Robert G. McCullough (mccullor@illinois.edu-Illinois State Archaeological Survey)
the applicability oF magnetic SuSceptibility in wide-area archaeological SurveyS
Such geophysical survey techniques as ground-penetrating radar, soil resistivity, and magnetometry are increasingly familiar in archaeological investigations. Magnetic susceptibility surveys have been underutilized in the United States and Britain, but with the development of improved electromagnetic induction (EMI) instrumentation, the collection of magnetic susceptibility data for wide-area archaeological surveys is becoming more practical. The newer dual coil EMI instruments have corrected some of the limitations of the past devices and allow for relatively rapid data collection. The discussion will focus specifically on the Geonics EM38-MK2 that was recently purchased by Illinois State Archaeological Survey. The advantages and limitations of magnetic susceptibility surveys in the context of other near-surface geophysical instruments that are readily available to the archaeologist will be presented.
Amanda Owings (aowings2@illinois.edu-UIUC, School of Integrative Biology) *2014 ATAM Minigrant Recipient prince rupert harbour mtdna genetic analySiS
Excavations at Prince Rupert Harbour archeological sites in British Columbia have unearthed 240 individuals belonging to populations that continually occupied the area from 500-6000 years ago. Archeological data and oral histories suggest that descendant Tsimshian tribes still live in British Columbia and have volunteered for a DNA study to establish genetic ties. Eighty modern and ancient individuals had small portions of their mtDNA (maternal DNA) sequenced and seven were sequenced for the whole mitogenome. These individuals appear to have genetic ties to the ancient Prince Rupert Harbour. Typically a small portion of mtDNA is sufficient to place it into a group indicating ancestry, however one individual that was sequenced for a small portion of mtDNA could not be placed into a DNA group (haplogroup). We sequenced the mitogenome for this individual so that we could assign it to a haplogroup, and see if it was found in any living individuals. Chemical analyses were undertaken on the contents of a Thomson's Compound Syrup of Tar and Wood Naphtha patent medicine bottle recovered during the archaeological excavation of a ca. 1850s house cellar at the Burning Sands archaeological site in Meredosia, Illinois. Chemical analysis included measurements of 13 metals, measurements of target polyaromatic hydrocarbons (PAHs), general scans by gas chromatography mass spectrometry (GCMS), and screening for four illicit drugs of abuse by high resolution GCMS. In addition to documenting numerous compounds associated with pine tar, the presence of cannabis was also detected. Many of the chemical compounds identified have antiseptic, analgesic, anti-inflammatory, and antitussive properties.
Mary L. Simon (msimon1@illinois.edu-Illinois State Archaeological Survey) underStanding maize hiStory in weStern illinoiS: a cautionary tale
The history of maize in the Eastern Woodlands has been a topic of interest for well over one hundred years, since formalized plant studies began. During that time, our understanding of this history, and our interpretation of the role of maize in prehistoric North America, has changed significantly. At the same time, the tools we use in these evaluations have expanded from the study of the macroremains alone--to include palynology, phytolith studies, isotope analyses, and chemical studies. All are useful, but it is important to realize that no single line of evidence is always adequately robust in formulating conclusions. In this presentation, I outline recent research that brings together macrobotanical, archaeological, and isotopic evidence to suggest that earlier, gradualist models for the spread of maize in western Illinois are no longer valid. This work highlights the importance of considering multiple lines of evidence in addressing archaeological questions. The remains of domestic dogs have been found all over North America, and dogs were important to many Native American groups prior to European contact. However, little is known about how different dog populations in the Americas were related to one another across time and space. For this study, we sequenced the mitogenomes, or mitochondrial genomes, of 38 dogs from multiple archaeological sites in the Americas, with the goal of comparing population diversity between the groups. We found that some dog populations have high levels of diversity while others are much more homogeneous, suggesting a small founding population. No mitogenome sequences are shared between populations, and even populations from the same region but different time periods are very different from one another, suggesting that as human culture changed, the genetic makeup of the dog population changed too.
Ling Xue (xue@ustc.edu or 149936481@qq.com-School of Cultural Heritage, Northwest University, Xi'an City, China) Laser Ablation-Inductively Coupled Plasma Mass Spectrometry (LA-ICPMS) is increasingly used for minimally destructive compositional analysis and sourcing of the ferruginous pigments referred to as ochre. Sourcing, a key to past movement, trade and exchange networks, has proven challenging due to the diversity of ochreous minerals and the complex geogenic and diagenetic processes that form ochre. Attribution of samples to sources is possible only when chemical variation within sources is less than differences between sources (the Provenance Postulate). Here we present a study using LA-ICPMS to determine the elemental composition of ten ochre sources associated with three volcanic centers in the Kenya Rift Valley. Our results show that differences between sources are greater than variation within sources, at the scale of volcanic centers and for outcrops within those centers. This region contains many ochre deposits that are still used by local peoples, and archaeological and rock art sites with ochre pigments.
